Deleterious effects of splanchnic congestion on hepatic energy metabolism following repeated portal triad cross-clamping in dogs.
Thirty minutes of warm hepatic ischemia produced by portal triad cross-clamping was repeated five times at 30-minute intervals in three groups of five dogs each: Group A was subjected only to portal triad cross-clamping; Group B received simultaneous clamping of the celiac axis and the superior mesenteric artery; and Group C had a simultaneous splenojugular shunt. The arterial blood ketone body ratio (acetoacetate/beta-hydroxybutyrate: KBR), reflecting the NAD+/NADH ratio in liver mitochondria, decreased significantly after each cross-clamping in all groups. After the first declamping, there was no significant difference in the recovery rate of the KBR among the three groups. After the second declamping, the recovery rate in Group A decreased significantly compared with the rates of Groups B and C (P less than 0.05). After the fourth declamping, the recovery rate in Group B was significantly lower than that of Group C (P less than 0.05). The hepatic energy charge [(ATP + 1/2ADP)/(ATP + ADP + AMP)] 30 minutes after the fifth declamping decreased significantly to 0.75 +/- 0.01 in Group A, compared with 0.84 +/- 0.01 in Group C (P less than 0.01). The lactate and total free plasma amino acid levels in the arterial blood increased significantly in the order of Groups A, B, and C. It is suggested that the inflow of stagnant portal venous blood to ischemic liver impairs hepatic energy metabolism.